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Abstract of JP2000256384 

PROBLEM TO BE SOLVED: To obtain the subject new compound capable of exhibiting excellent 
performances such as chemical selectivity, enantiomer selectivity, catalytic efficiency, or the like, as a 
catalyst for a catalytic asymmetric synthesis reaction such as an asymmetric hydrogenation reaction, 
an asymmetric hydrosilylation reaction, . or the like. 

SOLUTION: A 1,1'-bis(diaIkylphosphino)ferrocene compound represented by formula I (R1 is a 1-6C 
alkyl; R2 is a 1-6C alkyl) such as 1,1'-bis(t- butylmethylsulfino)ferrocene. The compound of formula I is 
obtained by subjecting a borane complex of a 1,1 , -bis(dialkylphosphino)ferrocene compound of formula 
II to deboronation and complexing treatment. The compound of formula I is useful as a ligand, forms a 
complex with a transition metal selected from the group consisting of rhodium, iridium, ruthenium, 
palladium and nickel and is useful as a catalyst for asymmetric synthesis. 
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>WX7^/) ^^p-fe>, l.i'-t'x (t-^^-;i/ 
^^p^y^;u^X7 y ) ^xp*fe>, l.i'-t^x 
(t-^^^r^-7>5 1 ;u^^^ ^ y) ?*P-fe>, i, 

l'-t'X (^^iWX7^) ?:*P-te>\ 1,1' 

-ex UfjWv7 , ub , ^7-(y) :7*u-fe>, 
l.i'-t'x (y ^;i/n-^at:w^7 ^ y) ^P-fe 
>, l.r-fc'x. (v^p^'Pt^y fji&xy 4 y ) 7 
xP-fe>, i.i'-^x (y ^juey^p^^;i/^x^ w 
y) :7*p-fe:>, (y ^;1/->^p-n.>^;U^ 40 

zy^y) ^xP-fe>, i t i'-t?x (y 
z/jifcxy j s) y^p-fe>, i f i'-t'x (y^;by^ 
ik>^n^>^X7^) ?xP-k>, i,r-t:'x 
(y ^;u->^p^^>;i/^^^ ^ y) 7xDt>S^>' 
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n/cfc(DT&£C<h£#Sfc<!;T£±fE C 1 3 IBi8co{b^ 
(133 »Q-Q©tt«lXtt»*SttT^*iHI^, 

-YV^^S. sec-^^;US, t-^^^S. n- 

2-y ^)^>^)vm, n^+^HROW^ 

;l^;i/S#, i/^oyafiH, y f^^p^Pt'^ 
S v ->^p^^;u», v'^p^v^^S, 2-y^ju^^ 
p^>^;i/S, 3-y ^;b^^p-^>^;i/S, s/^n^* 
>>;i>S> 2-y ^;u->^p^^5/;i/S, 3-y^;u^^p-^ 
4-y ^^p^^/US, ->^p^^;1/ 
2-t-^'^^u>'^P'^>^;uS, 4-t-^^;l/^^p-^ 
* ^> . ^ ^ ^ ^ - 7^7>^ 6 ^£ 

^;u^^^^y) 7xPt>M (R,R)-i,i'-hf-X 

6!S5»*» 6iM«n/c: 4>©r * C <h ^^gS[ <h ^ ^>±fe 
C 2 3 fatStfMt ; 

[0013] [153 lt^ l.i^-t'x (t-^^;uy^ 
;L/^x^^y) ^^p-fe>. 1,1 -fx (t-^^-^ux^ 
;i/^x^-<y) ?*P-fe>, i,i'-t^^ (t-^JKv 
^atw^7-fy) yx.a-t> s i,i'-t'x 

Jl/n-7'Pt'WX7^) ^^P-fe>. l.l'-tf^ (t- 

^>^P7 , Pt , ;^7^) ^^p*fe>. i f i'- 
l.i'-t^x (t-^^;i/^^p-^>^;b^x^ ^ y ) 

P-fe> v l,l*-t'^ (t-^^^P^'>WX7y 

y) y^p-fe>, l.i'-t^* (t-^^-)i^ f-jisiszw* 
V^P^^^;i/^x-7 ^ y) ^xP-fe> v l.i'-t'X 

(t-^7^7>^;^X7^) ?*P-k>, 1, 
l'-fc*X (^^Jl/XfJl/^^7^) y^VL^ly s 1,1' 

-trx (y y^at^7 ^ y) ^^p-fe>, 
i,i'-b'x (sy^p^p t';uy ^;u^hxy ^ y) 7 

*P-fe> v l.l'-t'X (^^>^P^^7^ 

y) ^^P-fe>, l.i'-b^ (y ^;b^^P-^>^;u^h 
^7^) ^xP*fe>, i,i'-trx (y^;i/->^p-^+ 
^X7^y) ^^p-fe>, 1,1'-^ (y^;by^ 
jk>^p^>f;^7^) 7*P-fe>, l.i'-tr^ 
(y ^;u->^p^r?>;i/^x^ a s) 7*at>M 
1,1'-^^ (r ^v>^;uy y ) ^xP-fe 

**ci*«Faki-r&±IB C4 3 ifi«S<Z)ffi^^JSig» ; 
Ci63 (s,s)-i,i , -tr^ (t^^Ji/y^^j^x 

y a y) ^at>M (R,R)-i,i--t*x (t-^^;uy 
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[ooi8] ±E7 * ptwt^iit ss^m, ma 

W^NfK WiiUttft ITB, *»9§<D± 
ia^^n-fe>{t^5C7)ffe, Witt, a«E»»«c*jc*r± 

Wx.il >^a;t^£-i,5- >>x> v sj\,7$)\,i-*sx. 
^lf-1,4- ^i>^ci*©^i>^ (#j 
AX. 3 . 2-^U*<->U» (T 

V ^ttS, 2,4-^^^;l/^>^^x^.Jl/S x 2,3,4-h U 
y^;l/^>£^xx;t,K> 2,4-^ (t-^^;U) ^>£i/ 

£<D<^>£^x^;M42§, r-fe^^^+v^S. CF 3 C(=0) 40 
Ol, fcV-Cp-f Jl^ + VS ((CH 3 ) 3 C(=0)08) t££<Di3 

"Asymmetric Catalysis in Organic Synthesis", Wiley 
& Sons, New York, 1994; I. O.iima (Ed.), Catalytic 
Asymmetric Synthesis, VCH Publishers, Weinheim,19 50 
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93 t*£icsm<D^m*m^xmm?hztiflxzz> 0 
tc>*is#«. -en-en 

cod: 5>^C3^^^-1, 5->>x> 

nbd: y;l/^Jb^*> ; X> 

Ph: ?:tx;l,g 

Ac: r-b^^S 

NEt 3 : h 'jiW^ 

r», ttaffiAQ*<t^i, r»4JK JSitfb^iftffi 

18, W«£JSi§#J , pp. 339-344, ft«*St£*t 1991 
^&CKK©;£ffia*W t'X(cod) 
^A(I) ^h^^^^CI^'JKfti^WCDfb^tt (1) 
£*^i*LtbX&J&?&Ct&X&2> 0 D^A§§f* 
©WtWilttt, tWiLtf. [Rh(L)Cl] 2 , [Rh(L)Br] 2 , 
[Rh(L)I] 2 , [Rh(cod)(L)]BF 4 , [Rh(cod)(L)]a0 4 , [Rh 
(cod)(L)]PF 6 , [Rh(cod)(L)]BPh 4 , [Rh(nbd)(L)]BF 4 , 
[Rh(nbd)(L)]C10 4 , [Rh(nbd)(L)]PF 6 , [Rh(nbd)(L)]BPh 

[0 02 0 ] JU-f-^->Aa**«Jft-r4ii^©*#Wft 
WiltB, T. Ikariya, Y. Ishii , H. Kawano, T. Ar 
ai , M. Saburi , S. Yoshikawa and S. Akutaqawa, 3. C 
hem.Soc., Chem. Comnun., 922 (1988); K. Mashima, 
K. Kusano, T. Ohta, R. Noyori and H. Takaya, 3. Ch 
em. Soc., Chem. Commun., 1208 (1989)& £ CtfatS<D:fr 
&&mfhtlZ>. fflfLl*. [Ru(cod)Cl 2 ]„ ±*&W<Dit 

xmimffi'?z>ttxn2>c±&xzz> 9 mox&x 

\t. [Ru(p-^>)I 2 ] 2 i^fMBGMb^ (l)<t£*g{b 

y^u>ixv^ *r M&SiffT £ c t cc j: 0 iHM 
-rzCt&XUZ. )l>T~?J*m#<OM;ft9t£LXtZ* 
Pfl^H Ru(0Ac) 2 (L), Ru,Cl 4 (L) 2 NEt 3 ,[RuCl(-^>-fe > 
>)(L)]Cl,[RuBr(^>if>)(L)]Br, [Rul(^>-fcf>) 
(L) ] I , [RuCl (p-V" y > ) (L) ]C1 , [RuB r (p-5> ^ > ) ( L) ] B 
r, [RuI(p-->^>)(L)3I, [Ru(L)](BF 4 ) 2 , [Ru(L)](ClO 
«)>. [Ru(L)](PF 6 ) 2 , [Ru(L)](BP^) 2 ft££W£C<t 

[0 02 1 ] A y^»?A»tt*HJB-r4»^0**W3ft 
WiltB, K. Mashima, T. Akutaqawa, X. Zhang, T. 

Taketomi , H. Kumobayashi and S. Akutaqawa, 3 . Org 
anomet. Chem., 428, 213 (1992)&CfEtS<E>;fr;£& 
tf^n-So [Ir(cod)(CH 3 CN) 2 ]BF 4 <i:^H^CD{b 
£*B9 (1)4^^ h^b Fn^^>4 i riiffiS££-t±L^T 

tt. [Ir(L)Cl] 2 , [Ir(L)Br] 2 , [Ir(L)I] 2 , [Ir 

(cod)(L)]BF 4 , [Ir(cod)(L)]Cl0 4 , [Ir(cod)(L)]PF 6 , 
[Ir(cod)(L)]BPh 4 , [Ir(nbd)(L)]BF 4 , [Ir(nbd)(L)]C10 
4 , [Ir(nbd)(L)]PF 6 , [Ir(nbd)(L)]BPh 4 ^i'^r^tf^ 
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ttWil/Ttt* Y. Uozumi and T. Havashi , J. Am. Che 
m. Soc. t 113 , 9887 (1991) (C!B*B<0#ffi& £tfi&V h 

7^^Am©H*Wiirit pda 2 (L),[(p 

-TU^)PdCL)L. [PdCL)]BF 4> [Pd(L)]CIO« , [Pd(L)] 
PF 6 , [Pd(L)]BPh 4 ^<!:^^Cf^C<?:^r#^> 0 
[00221 -9 tr>vm{*&Sl&-?Z>m&<DMkWfM3;m 

HtffilB, W^JSIgftj , pp.376, 3tt#**j£3?tt 1991 10 
^;Y. Uozumi and T. Hayashi , 3. Am. Chem. Soc, 11 
3 , 9887 (1991) CCgBtt©^ffi&<b'3&5*W6*lS. 

y-;b<t ^ * y -JWDM&mtic&M U Jn*W#T4 
c<fcoc<fc9Bttir#<&. ^7^r;HS*©IttWiLt 

te> NiCl,(L), NiBr,(L), Nil, (L) 

±IB^^o*fe>{b^Wi, wa&i.i'-tr* <#^- 

Fe[l-(BH 3 R 1 f^ P)-->^P^>^^X^.;l/] 2 (S;cp v 2 0 
[0 02 3] »* UC> Wfflfttb^Ji Lttt, 



I 

BH 3 
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;ugr&&) rsi£ft£ l.i'-tf* (s;r^+ji/*x7 
i*<bur« (+) (-) *<Dt*rti4>dtf^ k 

BSW^7^ -/7*n-b>{b*«J© ( + > f*Xtt 
(-) tt*afROTttfflT*C±#TSS. 
[0024]«ffi: Ctie>{b^<D«jSCCO^r, «T 

[0 025] 
Utl 3] 



30 



15 



(9) 
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Fe 
7 



xn a 

rvBuLi ■ 
TMEDA 



LI 

TMEDA 



Men 



tBu 
_ P"We 
? H 3 Fe BH 3 



tBu 



9S 



tBu 



Fe 



tBu 



6S 



1) IBuPCI 2 

2) MeMgBr 

3) BH 3 THF 



X5g B 



Optical resolution by HPLC 

i 



Men 



tBu 



Ah 3 Fe ? H 3 



9R 



"Me 
tBu 



Pyrrolidine X jl D 



Men 



tBu 



Fe 



Pyrrolidine 



-P-iMe 
tBu 



6R 



[0 02 6] ?ftt>%. XSA^C*5l>r, ^^P-fe> 
(7) in-^JUV ^£A, f h7^^;l/Xfl/>^75 
> (TMEDA) P O 

>f*(9) £f#6„ i/'J^Wa7F^7^a9 

>#^>{$ (9sx«9r) *xSDrtnysP>iSi£3 
y*u*>> (6SX«6R) #S$»T?Sfi§r* 
[0 027] JbBBXSA&tf B <b — MWCC«, 



»c th^A-i/^a^^i^ thy 

30 y*AT5h\ ?y~+-;i/KaEtt£) ^(feti^. 

;l/»;^^A, sec-^^;l/y ^^A, t.^WJ^-jAft 

i'cDT^+^y ^^a. 7*-juy^«?A3&i*ory- 

TOffi*««e«r*&. G3t»2. fjWCCJtC-C, TMED 

-So stcasea. -loo °c-ssfis~c&^ 
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^©i LXIZ, ^x^;l/x-f-;l/, f h^t Ka75> 
(thf) te^x-f^i^ ^>£> v -^+^>, 

-loo e c-?§^ii^ae[fISr* ^ , L < »* 

hf> ^ i'ox - f ^ W?£ttM^^r ^ 5 B 20 

JS£»l£tt* o°c-?gi«il*aglittr^«9, 

L < ttio^6o # craSKOtt3&«6fTJb*i-S. 

[0 02 8] xsBoftftSHfrtt. f#6n/c l.i'-f 

^fc FU7^>IBftft(BH 3 -thf), sF^XDS/y*^* 

F(Sfftt)i) Kffift(BHi ■ S(CH 3 ) 2 ), #7>07 
3->®£<Di|ft (T ^gjiLTte, NH.t-^T; 

>, ^?;i/7^>, h'jrwr^, ^e;i/*y 30 
>, fpy^>, t^y^>, t-y*y>tt±*#3W6ft 

4) fti*^tf6tl, »*L<», BH 3J BH 3 - THF, BH 3 

• scot ) 2 , • y >$g& , • fa y 

^>»* f ^> • br-^y2/>»* f • h yr^ 

^x^jl/x-f-Jk f^7t F077> (THF) & £ 

3 > ft to^Sf^»»H»TT?»a«:ff 5 c £ #r # 
asst. s^faai, aw. B*g«n, ies. ^d^f^7 

[0 02 9] 7-b5»aWVftt^ri^ 1,1'- 
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f-ilzSft (Wilt «©*MI©*jR<D«toOec, 3,5- 
^f;I/7*xj^;l/;^^;H, a- ^t c ;u-^>^;u 
^A'^-ZjH, p_^aD7x^M;i/A't^jH i p_ 
^ * x;L>*7;l^-fc^ JUS, 7 * x;l/^;l/y%'^e -f ;b 

-Ml, 3,5-^^i/7xr.;^;l/^;H v p-^DP7 
xx;l/^;U^x;bS, ^>^*>f 

CD) , U— F©h •J7*-;M^iXf' 

rt^gfiSft * 4 c i « ^ 7 * x ;u tr y y ^ ;u x x f*;ugf 
^lift s^y*yiuttif) . *<offe*^Ji/fty 

4o JlftffKUS. CHIRALPAK ( ffi a a a«) ^y-X 01 A 
•fe;Mb*X«) , CHIRALCEL ( ^a D a«) S/U-X (JT-f 
•fe;Wfc^X3S) . SUMIPAX 0DS(^a a p^) V ! J -X (SCA 
S, Japan)tci*^^tf SB^CteCHIFttLPAK AD( flS 

n D ««: y^*;Wb^X*) tt£*JBl>SC£*sr»S. 

T;u+^^x-7^y) ^*nH2>#^>aft{fc^ i » (2) 

cD3fe^r£14ft l.i'-t'x (i/7W^7^) 

^T5>*<!f©rju+^T5>a, ea»j^>, t^y 

, f y v>zst££<Dmm&T * ismv%m?z> c t 

FP77> CThf) fti'©x-f;^ -<>£> v ^+-y* 
>. ^^)lty^u^D->^ ^>*fe'>. h;Ux>fr<t'CD 

py^>, t'^y^>, tfyy>a^r©lBI»a<l:*«i 
-100 ^-*sMafi«»as*r*o, a«» 

[0 03 0] XIBMffiCC^C^-C, ±gZt-Zf*)Hs9UU 
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F <«*.«. x^7n>"^A^a> F, n-7* 
Pb*Jl/7n>")A^P> F, n-^il/vW^'JA^ 

t-^v^^W^D 5 F\ ^^pypf 10 

^^a^p$ f&£) iffli^ciwo. 

SKiOTB, HttScO ©fb^frti. 4«ai<D#ffi fc M 
^.Sv J. Orqanometallic Chem., 529, pp. 455-463 (1 

«c <fc 0 MUM? * C i 3&J "C # 4 . 20 
[0 03 1 ] *«9i<D*^ffitttr^*x7 * >{bi^£ 

JUfbHJEfc*yC>T, Ctl*rJ3l6*iT^4^Eai©3e 30 

ttt^SfeOT**. fbFP7 5^»lfift 

<W*«* Z-a- T-fe hT5 KS^l^^^i^r^) 
©^5^*flSJC«:fec>r«>ft»ftlS**#A*. bF 
uisVMtfxJfctte. T F #-Jl/2K:si-H* 

b FP^yX/ffc©0d<t ltd Wl^tf : 40 
[0 03 2] 
Hbl4] 

O OSjH(R 5 R 6 ) 
R 3 - C - R 4 ► R 3 - C*- R 4 

\ 

OH 

tmwztiz. so 
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[0033] R 3 , R 4 , *8WB, Eo«citoiu-cc»r 
MS, «*«ff*cca*snri»rfcj:c»«fb***r 

f£L-ci>T4>j:< JiffiJMT- MR 

***** ^FpS, NjR^WffiKK 

mfeStiT^rinrs^at cWIAtf, 7^1, tea 
r^rs^Ifti) , *7Ji/tf^;i/S, xj*tvus 

>US, ^xy^^W^it/I, ^>^;U^;^#x;uS 
, n Jl^3&sffXK:K*3nr^rJ:i^r5 F», 

1, xh tj;H«:iWWS. 
[ 0 0 3 4 ] U < tfSW t LtB, ffifiCl 

2tt£*s**f6ti«. WK©S«:Kfturt>4ii^<Da 
JftSCDfiiatc^C^TB. oflL mfiL p{i(7X>-r*ve4> 
«fci>#. ^(cm{4R^p{accfc^rx^>5 1 ^3l^tt^ 

TV -JUS, B»Lrc»r<fcC^r^Jl/*Jl/*3Q:i'*^tf 

7?;Hft£, 77;i/*;Htirtt^>i/;H. 

S, ^a>/> % ffi»T^3*^S«ci'^Cf6tl, R<£ 

»8«©^rhrtJ:<, tt^^;b», x^;u 

S, n-^otvus, >fy7'pfjH, n-^^;us, -/v 
^^;l/S, sec-^^;bS, t-^^JUS, n-^>^;uS, 
>fv^>^;US, neo-^>^^S, t-^>^^S, 2-^ 
^;l/^>^;US, n-^ + ^S&^^tf 6tl4. ±12 

t Fo^u;WbJSJScc*$t>r«, S*#cc^»i(Z>t/y;u 
ci^r^^o ^ftWft^yjWbSHiurtt, t>^x^. 
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[0 03 5] 

cti»S*#fciOS»ir«fflWa*><or*-S. ££ io 
7ttt«, JASCO DIO-370 polarimeter ( ftfi£: DASCO) 

l.i'-f* C^Kv^-h (t-^^;i/) 

<i^l/ct-^^^np^X7^ >(6.7q, 42mmol) 
GDfeJST- r 5fc FCJ7^>OWF, 60mL) ? * 

tf-fe>(3.72q) , n-^^;l/'J^^A- >?g*g(46m 
mol) v f* h 7^f;l/X^l/>^7 5 >(25nmol);fr>6PliS 
L//cl,l*- ^'J^7xDt>- f^h^^^;UJ.^U> 20 
VT X > (20mmol)CD^+^>X 5 V 1 BSHKPtt 

V^i^A^CJ $ F(70mL, 1.0MTHF solution) £JJD 
50'CtcmULtc. 1W, StfO-CWftiSU * 
-7>-f" h^t F07 ^>|g{£(100mL f 1.0M) ^SUX. 

&MLtc 0 mkmzmz, *«**etb*u 30 

f»«b ( h^x> : &^Mx^;U=50: 1 ) , dl- ft 4.1 
5q(5090 <t meso-#0.84q(10%) £f#fc 0 ^200mq CDdl- 

&*100mq CD(S,S)-ftSO'(R,R) f* (&99%ee J^±) £ 
f#fc (^-fH2Mb^X*tt« CHIRALPAKAD , V^X^> 
0.46XL25cm , WtM l.Oml/min, M&40°C, &W)ffl EtO 
H: hexane=5:95, (S,S)tl=7.5min, (R,R)t2=13.4min) 

X*»«*jt)B«*tfC^ &/£0/c <(S,S)-flO . 40 
[0 0 36] (S t S)-l,l'- ^ (^7t-h (t-:/* 

203°C(dec); 

[a ] 0 26 -249° (c 0.49, CHC1 3 ); 

Rf =0.29 (toluene : ethyl acetate = 50:1), 

*H NM*(CDC1 3 ) S 1.00( d, 3 J MP = 14.1Hz, 9H) , 1.51 

(d, 2 3„p = 9.8Hz, 3H),4.24-4.25(m, 1H) , 4.67-4.68 

(m, 2H), 4.72-4.73(m, 1H) ; 

l3 C NW(CDC1 3 )S 5.91(d, Jcp = 38.0HZ), 25.08( d, 

2 3 C ? = 2.5Hz), 28.80(d, J C p = 34.7Hz), 70.81(s), 7 50 
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0.83(s), 73.92( d, 2 3cp = 8.3Hz), 73,98(d, 2 J c , = 
5.0Hz), 75.5K d, J CP = 15.7Hz); 

NNR(CDCl 3 )S-62.5(d, 3 BP = 58.6Hz); 
31 P W^(C[Xl 3 )S-24.2(rn); 

IR(KBr)3085, 2980, 2370, 1475, 1295, 1065, 830 cm- 

i; 

HRMS Calcd for Q a H 3a B I FeKP 2 (IW-fC ) 457.1630 foun 
d 457.1618 

[0 0 3 7] (R,R)-l,l'-t*X (tf^- h 

:*U>^fe*£JI : mp 205'C(dec); 

[a ] D 2 7 + 250* (c 0.54, CHC1 3 ); 

Rf=0.29(toluene : ethyl acetate = 50:1), 

*H NMR(CDCI 3 ) S 1.00( d, 3 J HP = 13.9HZ, 9H) , 1.51 

(d, 2 J HP = 10.0HZ, 3H), 4.23-4.24(m, 1H) , 4.67-4.6 

8(m, 2H), 4. 72-4. 73 (m, 1H); 

13 C NKR(CDa 3 )5- 5.90(d, Jc P = 38.0Hz), 25.07( d, 

2 Jcp = 2.5Hz), 28.79(d, 3 CP = 34.7Hz), 70.82(br 

s), 73.91(d, 2 J C P = 8.3Hz), 73,98(d, 2 J C p = 5.8H 

z), 75.50( d, Jcp = 15.7Hz); 

tx B NM*(CDCl 3 )S-62.5(d, J BP = 58.6Hz); 

31 P NA/R(CDCl 3 )S-24.2(m); 

IR(KBr)3085, 2980, 2370, 1475, 1295, 1065, 830 cm- 

i; 

HRMS Calcd for Q , H 3 8 B, FeKP 2 (WflC ) 457.1630 foun 
d 457.1620 

r. pjskcut. -en^nwis-r^^rgtti.i*- t*^ 

[0 03 8 ] HJfe092 

(s,s)-i,i'-fc^^ C (t-^^;u) y^;u^^^^y) 7 
r;^>giaT, ^SS^irff/c (s,s)-i,i'-t:'^ 

>(54mq, 0.13mmol)^ b'P y (UnL) 70°C-C}S^ 
L/c 0 SlScDJRTi^U^y^ TLC (Stix^;!/ : 
1f>= 1:5, Rffii : ?i<5>ft=0.3 . BM< 7 >ft = 0 . 7 
) fcrttBL. 9QJJ«, H*sMk'&«ft (S,S)-l,i'-^X 
CrK^^- h (t-^^;U) ^ y) 7*u-b 

><DZ#v h<Dffii£*mzbtc 0 ^<om. SETt'o 'J 

(50mq) CC?#/c 0 <' {C3C<D«fl«i!CC«C> 

/Co rafiKcur, »y^;i/*«c«Ar, x^;uft, n-y' 
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[0 0 3 9 ] HM#«3 
D^AjgftCDfiSJ 

TJl/=f>SH«T\ ^«92rf#fc (S,S)-l f l'-^* 

O^^A ( I ) 7* h(4 
2mq, O.llHinoDCDMM^h^t: Ka7^>(6mL) ^S'ffi 
<*U>S>e) tplCmZtc. 9Q»fffl«»». 10 

(86mq) OC* U>S>fe»*4 LTf#/c 0 HfiKCLT, K 

[0 04 0] 20 

ttKtiff3f t F a 5/ y juffcRIC CD 

M3'T9fcdt;9Atttt(3.2ng > 0.005mno~IX SrfcCClK 
Slz/cf h7bFD77>(UnL) , T-fe h7 *y>(60m 
L, 0.5mmo1) *fln*.* - 20°C&£*££PL/Co 

;l/^>(160ml_, 0.75mmol) *JJD*.* -20°C"C 

l»3e*KC3mL) ZDUZ.. iflt2RK«m x^f- 

-CCtTffiRU (S)-l-^^^;UX^^-;l/(59mq, 96%, 
92%ee)£f#/c 0 7C^^Eft[«, HPLC(Daicel CHIRAL 

QEL OJ (iSnMS: ^■feJWfc^XSt), 2-propanol :hexa 
ne = 1:9) fclcfc fete. ±Erffll^t7 * 

[0 04 1] ^S6ffil5 
W£#R;?r t F n > 'J ;Wb5J£ (2) 
1 -i-y*)iy x—jiis^XDttfoQfcs i/7x^k> 40 

t(S)-l-7x^Jl'i$/-Jl/4{|/c c Jfc^99%,89%eeo 

u *tJC-r«riU3-^*f»fc. -eosm*. antes* 
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To 

[0 04 2 ] 

£ i 

j? 1-Np(Ph)SIH 2 °H 

R"XH 3 Rhcatalytf R^CH* 





R 


yield (%)* 


tt{%f 




1 


. phenyl 


96 


92 . 


5 


2* 


phenyl 


99 


89 




3 




99 


44? 




4 




96 


85' 




5 




98 


84 




6 




79 


^ 




.7 


1-naphtyl 


90 


75 




8 


2-naphtyl 


99 


85 


S 


9 




86 


6* 


S 



a: THFCf3-20 o CrSi£^f o/c 0 ^h>:Rh::> 

■7 > =100:1:150 
b: ^g|lR^ 

c: CHIRALCEL 0J( igp D 0 ;g : -fert^fc^Xjit) ft? A 
(i -PrCH--^ > (1 : 9)) b /cHPLCCC J: 0 

d: M%mc&*)$km 

e: ^:7x^t^>^>£H£JB 

f: Ceramospher Chi ral RU-l(i8n*S : S£^) #^A 

(i -PrttM^ * it > (1 : 9)) £ ^ffl 

q: i-PrOH-^^-^>(l:30)^figffl 

i: CHIRALCEL OB (iSiS* : # ^Wt^XHl) *7^A 
(i -PrOH-^ * It > (1 : 30) 

) Srffiffi.i: CHIRALCEL OD-H : #4*zM\&5- 

^) ^^Aci^proH-^+itvaiig)) 

[0 04 3 ] 

IMtMW^^a^. »fc^»tFo5/«;jKtR 



7D> b^<~-is<DM% 
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(51) Int. CI. 7 

C 0 7 F 17/02 
// C 0 7 B 61/00 



F I 

C 0 7 F 17/02 
C 0 7 B 61/00 



3 0 0 



3 0 0 



C0 7M 7:00 
F £-A(##) 4G069 AA08 BC6&X BC68B BC70A 



BC70B BC71A BC71B BC72A 

BC72B BC74A BC74B BD07A 

BE25A BE25B 
4H006 M02 AC41 BA19 BA21 BA22 

BA23 BA24 BA25 BA48 
4H039 CA60 CB20 

4H050 AA01 AA02 AB40 WBH WB13 
WB14 WB16 WB17 WB18 WB21 



